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Dependence on fossil fuels for meeting the growing energy demand is damaging the world’s environment. There is a dire
need to look for alternative fuels that are less potent to greenhouse gas emissions. Biofuels offer several advantages with less
harmful effects on the environment. Biodiesel is synthesized from the organic wastes produced extensively like edible, non-
edible, microbial, and waste oils.
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| 1. Introduction

Biodiesel is a biodegradable, energy competitive, and renewable resource with the ability to meet the energy need of the
world B2, |t is the feasible solution replacing fossil fuels causing ozone depletion and environmental degradation. It is a
renewable fuel that emits fewer emissions on burning and it can be implemented to existing petroleum diesel engines without
retrofitting. It is also referred to as Eco-Diesel (particularly when derived from Pig Pancreatic Lipase) . Biodiesel is usually
known by its primary feedstocks including vegetable oils and animal fats . Since the carbon present in oils is generally
originated from carbon dioxide present in the air (uptake by a plant in photosynthesis), biodiesel's contribution to global
warming is much lesser than fossil fuels. Use of biodiesel as a potential energy source offers the advantage of sustainability
since the CO, released on combustion will be used again by nature for feedstock preparation, an effect called ‘Closed Carbon
Cycle’ or ‘Carbon Neutral Cycle’. Figure 1 shows the carbon dioxide closed cycle for biofuels. This represents the process that

when renewable plant source is converted into biodiesel, emission with zero carbon dioxide takes place.

Figure 1. Carbon dioxide closed loop cycle for biofuels !,

Like petro-diesel fuel, it can be easily stored anywhere as it has good storage properties. The chemical hazards and risks
associated with handling, transportation, and storage of the biodiesel are less than the conventional diesel fuel. Biodiesel can
be handled safely because of its biodegradability and greater flash point than petro-diesel 2. Biodiesel is produced through
transesterification using diverse feedstocks resources like edible, non-edible, and waste oils. The synthesis of biodiesel using
waste cooking oil and animal fats offers a potential market to use waste oils (8. The selection of feedstock has a notable effect
on biodiesel synthesis as 70% of the product cost depends on the feedstock. This review highlights the advantages and
disadvantages of commonly used feedstocks for sustainable biodiesel production. However, this study highlights the best
available technologies for oil extraction so that the use of non-edibles can be made possible for oil extraction to implement for

sustainable biodiesel production.

| 2. Feedstocks for Biodiesel Production

At present, more than 350 oil-producing crops have been considered globally as a potential source of triglycerides to produce
biodiesel. The selection of suitable feedstock is the critical factor to produce biodiesel . Preferably, suitable feedstock must
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fulfil two demands, which are industrial-scale production with the minimum associated cost.

Type and Availability

The cheaper and easier availability of raw material for biodiesel synthesis is influenced by the weather conditions of the
region, local conditions of soil, topographical location, and farming procedures adopted by the country. The feedstocks for
biodiesel synthesis are majorly classified into four main categories BI&IL0, The four classifications of feedstocks for biodiesel
synthesis are shown in Figure 2. The parameters like oil content and overall cultivation yield of agricultural land are the key
parameters to consider any new feedstock of biodiesel synthesis. Figure 2 indicates the oil content present in various
feedstocks.

Figure 2. The oil content of feedstocks for biodiesel synthesis [11I[12],

The first-generation feedstocks are considered as readily available sources to produce biodiesel. The edible oils include palm
11310241 coconut 18], olive, mustard, soybean 28], rapeseed L7, and sunflower oil 28, The application of edible oils over the
years has affected the supply, since this practice affects the food market globally, destabilizing the availability and prices.
Therefore, edible oils are too costly to be used for fuel production since they have a high demand for food 2. Hence, the
world may face the ‘food vs. fuel’ soon if the use of first-generation feedstocks for biodiesel synthesis continues. Their
applicability to synthesize biodiesel can cause an increase in the cost of both biodiesel and oils 14!, The process has negative
effects on the environment due to its demands for a larger area of land for feedstock cultivation. This causes deforestation
especially in tropical regions including Indonesia and Malaysia, supplying greater than 75% of palm oil supply to the world.
Continuation of this practice for biodiesel synthesis would damage flora and fauna, with influences culminating in weather
changes. The investigation of alternative feedstocks for biodiesel synthesis was aimed to decrease the dependence on first-
generation feedstocks [29. The application of non-edible oils to synthesize biodiesel is considered beneficial in comparison to
edible oils to avoid the food crisis and make the biodiesel as a cost-effective process. The oil extraction and processing for
biodiesel synthesis is a complex process that increases the overall production cost 2. The second-generation feedstocks
discussed above are available in large amounts in nature because of the lack of competition with food 22, The growth rate
and yield of seeds of non-edible oil plant are much lesser. The non-edible oils-producing plants have an excellent vegetative
growing capacity, but the quantity of seeds obtained from a single plant is very minimal 23, The classification of various
feedstocks based on the composition of fatty acids is given in Table 1.

Table 1. Fatty acid composition of different feedstocks for biodiesel production.

Type of
Classification P C16H320, C1gH360, C18H340, C1gH3,0, C1gH300,
Feedstock
18:2
18:1 18:3
16:0 18:0
Di
Mono Poly-
Saturated Saturated
Saturated Unsaturated
Unsaturated
First-generation Soybean 10.4-24.8 2.6-4.7 16.5-24.8 51.8-53.0 6.5-7.0
feedstocks
Palm 37.80-43.79 2.7-4.76 39.90-42.6 9.59-12.20 0.17-0.53
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Extraction of oils from non-edible oils sources is a complex process that leads to the increase of cost of non-edible oil
biodiesel 24, Moreover, oils yield from seeds is low and the process of oil extraction is complex, making them an
inappropriate choice. These drawbacks are considered as a hurdle to use them for industrial biodiesel synthesis 2528 The
comparison of the cost of plantation and oil yield for various edible and non-edible oils is presented in Table 2. Among edible
oils, palm oil feedstock has the highest oil yield with a slightly higher cost. Similarly, the cost of cultivation is also higher
among others giving a higher oil yield.

Table 2. Comparison of cost of plantation and oil yield of edible and non-edible oils.

Oil Yield Cultivation Cost
Feedstock

(kg oillha) (UsD/ton)
Edible oil
Palm 5000 950
Soybean 375 615
Rapeseed 1000 336
Non-edible oil
Castor 1188 160
Rubber seed 120 N/A
Jatropha 1590 620

There are several other reasons to promote these oils for biodiesel production due to their sustainability: (1) These oils are

feasible and sustained by the positive public opinion of biodiesel production and (2) they avoid the fuel vs. food controversy
2,
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